BACKGROUND: Anesthetic management during surgery for cleft repair can be challenging due to abnormal airway anatomy and preoperative medical conditions. We sought to determine the characteristics, type, and incidence of associated medical problems, airway and other intraoperative complications in patients who presented to our facility for cleft lip and palate repair.
Introduction
O rofacial cleft is the most common congenital anomaly in the orofacial region accounting for about 65% of all head and neck anomalies among live births. [1] The reported incidence in the literature has ethnic and geographical distribution and varies between 1/600 and 1/1000 live births. [2, 3] A number of tissues, organs, and functions are affected by orofacial cleft, and it is often associated with functional, psychological, and esthetic challenges as well as recurrent airway infection and growth disturbances. [4] In view of the pattern of affectation, a multidisciplinary approach in its management is often required for the best outcome. [5] One of the main aspects of management is surgical repair of the cleft defect. Various protocols (including timing and type of surgical intervention) have been developed for the surgical repair of cleft lip and palate.
Most of the protocols favor early surgical intervention that involves repair of cleft lip at about 12 weeks of age, while the palatal repair is carried out later between 6 and 12 months of age. [6] Surgical repair of cleft lip and palate carried out at the appropriate time helps to correct (i) facial deformity and esthetic challenge, (ii) other challenges associated with feeding, recurrent upper respiratory tract, and ear infections, and (iii) allow for normal speech development as well as (iv) facial and general body development. [5] During surgical repair of orofacial cleft, the anesthetic management may be a major challenge. The age of the patient (most are infants), malformation of the orofacial tissues, other possible associated congenital anomalies, underdevelopment, suboptimal weight, and hematologic parameters as well as recurrent upper respiratory tract infections (URTIs) may all make the anesthetic management challenging during surgical interventions for orofacial cleft. [7] To determine the characteristics, type, and incidence of associated medical problems, airway and other intraoperative complications in cleft lip and palate patients presenting for surgery in our facility, we conducted a prospective observational study over a 3-month period.
Methodology
Approval of the Hospital Research Ethics Committee and patient informed consent was obtained to conduct this prospective, observational study in consecutive ASA I and II children aged <16 years who presented for surgical repair of cleft lip/palate under general anesthesia. Preoperative evaluation was done with a main focus on upper airway anomalies, anemia, upper respiratory tract/chest infection, nutritional status, and other associated congenital anomalies of the cardiovascular system.
Routine investigations such as complete blood counts and serum electrolytes were done. Airway assessments were conducted to ascertain the degree of anticipated airway management difficulty. Instructions for preoperative fasting were given as per nil per os guidelines, that is, 2 h for clear fluids, 4 h for breast milk, and 6 h for formula feed and solid food.
Preoperatively, monitoring was instituted for the heart rate, blood pressure, temperature, electrocardiography, and peripheral oxygen saturation, and intravenous fluid was started (4.3 dextrose in 0.18% of saline for cleft lip and 0.9% of saline for cleft palate). No sedative premedication was given to avoid undue risk of airway obstruction. Anesthesia and analgesia were standardized for all patients as per institutional protocol; this included the use of halothane induction in infants and intravenous induction with thiopental, ketamine, or propofol for older patients. Laryngoscopy and intubation were facilitated with succinylcholine 1-2 mg/kg. Oral endotracheal intubation was performed with plain uncuffed or armored endotracheal tube of appropriate size. Anesthesia was maintained with halothane in 100% of oxygen with pancuronium 0.1 mg/kg for muscle relaxation. Analgesia was provided predominantly with intravenous pentazocine.
Routine preoperative review and anesthetic management were not altered. The patients' biographical data and the procedure performed were documented. Preoperative medical and airway problems, associated congenital anomalies, intubation outcomes, intraoperative anesthetic complications, and duration of surgery were noted. Postoperative airway problems were recorded by a blinded observer.
Statistics
Data were entered into SPSS version 17.0 (Chicago, Illinois) for analysis. Results are presented in tables and figures and expressed as mean (±standard deviation). Statistical association was determined using Chi-square test for categorical variables and t-test for the continuous variable. A P < 0.05 was considered significant.
Results
Forty-eight (72.7%) and 18 (27.3%) patients who presented for either cleft lip or palate repair, respectively, over a 3-month period were recruited. The male:female ratio was 1.1: 1 in the cleft lip repair group and 1.5: 1 in the cleft palate repair group (P = 0.51). Patients in the ≤6 months age group constituted majority of cleft lip patients, 26 (54.2%) compared to the ≥6 months to 2 years age group that constituted majority of the cleft palate repair patients, 10 (55.6%) (P = 0.06). Baseline packed cell volume was not different statistically [ Table 1 ]. Difficult laryngoscopy was found in 4.2% and 11.1% in patients who presented for cleft lip and palate repairs, respectively. The overall incidence of desaturation was 7.5%, and a total of 8 (12.1%) patients had airway complications in both groups. The number of attempts at intubation, incidence of difficult intubation, desaturation, laryngospasm, and other airway events were not different in the two groups, though more patients in the cleft palate repair group were intubated using armored tube.
[ Table 3 ].
The mean blood loss was more in the cleft palate group compared to that of the cleft lip repair group (33.33 ± 37.73 ml versus 7.92 ± 6.51 ml, P = 0.001).
Both mean duration of anesthesia and surgery were longer in the cleft palate repair group and the difference was statistically significant (P = 0.01 and 0.01) [ Table 4 ].
Discussion
We observed that more patients presented for cleft lip repair and males were more in both groups. In addition, more patients in the cleft palate group had URTI though preoperative anemia was more common in patients with cleft lip. Incidences of difficulty with intubation and airway complications were more in the cleft palate group, but the difference was not statistically significant. Blood loss was more in patients who had cleft palate repair.
In agreement with similar studies, [8] [9] [10] most surgeries for cleft repairs are for cleft lip. Reasons for this may include lack of cosmetic challenge and the higher incidence of coexisting illnesses in patients with cleft palate which often delay surgery. Despite the limited number of cases considered in our review, the male dominance was still demonstrated in agreement with many previous reports. [10, 11] The functional goals of cleft lip and palate repair are normal speech, hearing, and maxillofacial growth. To achieve these, it has been suggested that cleft lip alone in infants be repaired within the first 6 months of life to ensure proper sucking, while cleft palate repairs be done between the ages of 9 and 18 months but before the age of 2 years, to ensure proper speech and limit interference with maxillary growth. Speech and hearing are often improved by early cleft palate repair (before 24 months of age). [12] [13] [14] [15] About half of the cleft lip and palate patients in our review had their surgery done within 6 months and 2 years, respectively. Overall, 86.4% of patients reviewed had the cleft repair done before 2 years, better than 27% reported in a similar study from India. [10] This early report for surgery may not be unconnected with several advocacies and enlightenment programs of the cleft team that highlighted the opportunity available to have such repairs done at no cost courtesy of the Smile Train project and the consequences of delaying or avoiding surgery. Palatal defect and abnormal anatomy of the palatal musculature in cleft palate infants predispose them to recurrent URTIs. This coupled with poor nutrition due to feeding problems may lead to anemia. [16] It is therefore not surprising that URTI and anemia were predominant in patients we reviewed. Adenekan et al. [9] reported an incidence of 11.7% of URTI in a series of eighty patients that had surgery for orofacial cleft.
In our study, the incidence of isolated URTI was 18.8% and 33.3% in cleft lip and palate cases, respectively. Acute URTI is the leading cause of postponement of elective surgeries and studies have shown that it increases the risk of laryngospasm from 1.7% to 9.6% and a three-fold increase in bronchospasm. [17] Laryngospasm occurred in three patients and was managed successfully by early identification and active treatment, one of the patients had URTI preoperatively.
Majority of the anesthetic morbidity in cleft repair
is related to the airway such as difficult intubation, endotracheal tube compression, disconnection, or accidental extubation. [17] Difficult intubation and need for external laryngeal pressure in 86% of cleft lip/palate cases with Cormack and Lehane Grade III and IV airway grades were reported in a similar study. [18] We found an incidence of difficult laryngoscopy of 4.2% and 11.1% in patients presenting for cleft lip and palate repairs, respectively. This is much lower than an incidence of 20% and 53.3% reported by Eyelade et al. [19] in a review of 88 children that had cleft lip and palate repair. This difference may be attributable to the fact that laryngoscopy was conducted solely by consultant anesthetist in our review in contrast to the review by Eyelade et al. [19] where laryngoscopy was done by a senior registrar, except when difficulty was encountered. However, patients with complete cleft palate formed the majority in their review. The 7.5% overall incidence of desaturation obtained in our review was close to the 10.2% observed in the review by Eyelade et al. and much lower than 14% reported by Desalu et al. [20] This emphasizes the need for pulse oximetry during cleft surgery. Similar to other authors, [20, 21] we found a higher intubation-related problems in the cleft palate group compared to that in the cleft lip group. The Ring, Adair, Elwyn preformed tube has been found useful for cleft lip and palate surgeries. [22] The tube (south facing type) exits from the mouth of the patient in such a way that the connector with the circuit passes down the chin without hampering the airway. Unfortunately, because of the relative unavailability of this tube in our center, anesthetists are left with the option of using either the regular endotracheal tube which is predisposed to kinking or the more expensive armored (nonkinkable) tube.
In the study by Fillies et al., [23] major complications such as laryngospasm, arrhythmias, excessive bleeding, hyper/hypothermia were reported in 45.2% of lip repairs and 29.8% in palate repairs, respectively. McQueen et al. [24] noted the incidence of the anesthetic complications in 31% of the overall reported complications in the data reviewed during 2005-2006. Difficult intubation, bronchospasm, and desaturation following airway obstruction accounted for majority (76%) of these in reported studies. [24] Our findings agree with these observations and underscore the importance of having adequate preoperative airway management plan and extreme vigilance during the perioperative period.
Our observation of an average blood loss of about 8 ml and 33 ml during cleft lip and palate repair, respectively, is much lower than that of Fillies et al. [23] study with average blood loss of around 15 ml and 45 ml during cleft lip and palate closure and average blood loss of 21 ml with cheiloplasty and 46 ml with palatoplasty (3%-12% of expected blood volume) reported by Kulkarni et al. [21] The use of different blood loss assessment techniques may be responsible for these disparities.
In view of the often low-or border-line hematocrit in cleft patients, some patients, especially those having palatal repair may require intraoperative blood transfusion; hence, preoperative blood donation may be required. However, none of the patients in this review received intra-or post-operative blood transfusion. Doyle and Hudson [14] reported the requirement of blood transfusion in 10% patients of cleft lip and 16% of palate repair in their series of 244 cleft surgeries. In addition, Kulkarni et al. [21] reported that blood transfusion was needed in 0.2% patients who required re-exploration after cleft palate repair.
Conclusion
Surgical repair of the cleft lip/palate in infants and children is no doubt a great challenge to the anesthetist due to its peculiar site and association of a variety of developmental anomalies and perioperative complications. We observed that anemia and URTI are the major preoperative challenges in addition to intra-and post-operative respiratory complications with higher incidence in patients coming for cleft palate repair. Therefore, adequate preanesthetic evaluation is valuable and should include history, physical examination, and laboratory investigations as repair will depend on the health status of the child. URTI, anemia, and undernutrition should be well managed before repair is undertaken. The delivery of anesthesia for cleft repair must therefore be reserved for skilled personnel who should be meticulous with perioperative monitoring and pay close attention to details until the patient is discharged from the postanesthesia care unit (PACU).
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